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1. Introduction
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Abstract
In order to investigate the effect of variation of the moisture content of forest biomass residues 
on a supply chain strategy, a simulation was performed using integrated biomass supply 
analysis and logistics modeling. A simple supply chain strategy was chosen and applied for 
Miramichi and Plaster Rock, two different regions in New Brunswick, Canada. These regions 
are selected based on three criteria: annual potential harvest of forest biomass residues, an-
nual production potential of electric and thermal energy and distribution of transportation 
zones. The moisture content of forest biomass residues was dependant on the weather condi-
tions of the selected regions. The results show that the moisture content of the biomass in 
Plaster Rock was more stable but higher than the biomass in the Miramichi region. In simulat-
ing the supply chain strategy, particular attention is given to harvest, baling, storage and 
transportation of the biomass. The simulation results show that, during harvest and baling of 
the biomass, the moisture content affects the dry matter loss and, as a consequence, the cus-
tomer and ownership costs of the operations. It also affects the energy input and the quantity 
of carbon dioxide released in the atmosphere. However, dry matter loss and accordingly the 
cost of the operations are the main parameters affecting the storage and transportation of for-
est biomass residues.
Keywords: supply chain, moisture content, forest biomass, transportation, storage, IBSAL 
model, dry matter losses
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Sawlati	2014)	or	 to	 the	 type	of	modeling	approach	



















































































ture	 content	 during	 storage	 and	 the	 consequences	
during	transportation.
2. Methodology






to	2.8	million	ha	of	 forest	 is	managed	by	 the	New	
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Table 1 Total annual potential harvest of forest biomass residues, 
in green metric tonnes (Bouchard et al. 2012)


















Table 2 Total annual production potential of electric and thermal 
energy presented by regions in New Brunswick (Bouchard et al. 2013)
Region Energy, PJ Power, MW Heat, MW
Dalhousie 1.42 11.3 27.0
Bathurst 2.55 20.2 48.5
Tracadie-Sheila 0.61 4.9 11.6
Miramichi 3.47 27.5 66.0
Richibucto 1.43 11.3 27.1
Doaktown 2.65 21.0 50.4
Moncton 3.26 25.8 62.0
Chipman 1.84 14.6 34.9
Sussex 2.65 21.0 50.4
St-John 1.73 13.7 33.0
St Stephen 1.93 15.3 36.8
Fredericton 2.64 21.0 50.3
Nackawic 2.44 19.3 46.4
Juniper 2.54 20.2 48.4
Plaster Rock 4.98 39.5 94.8
Edmundston 3.25 25.8 61.8
Kedgwick 3.76 29.8 71.4
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Table 3 Distribution of forest biomass (in percentage %) across the 
transportation zones in New Brunswick (Bouchard et al. 2013)
Region
Transportation zone















Plaster Rock 24 39
Edmundston 21 52
Kedgwick 15 48
































Fig. 1 Adopted supply chain scenario
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Where:
D, E and F	 	coefficients	that	can	be	determined	from	the	
sorption	isotherms	of	the	studied	material.
He	et	al.	2015	find	that	D, E and F	have	the	values	of:	
0.1211,	–0.00074	and	2.41	for	the	adsorption	process	of	
aspen	biomass	 and	 equal	 to	 0.1248,	 –0.000011	 and	
2.059	for	desorption	process	of	the	same	material.


















tent	 is	simply	 the	sum	of	 the	 internal	and	external	
moisture	content:




 Mi =	0.8 M0  (5)
and






















with	daily	 frequency	are	first	elements	 to	be	 intro-
duced	 to	simulate	 the	supply	chain	scenario	using	
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regions	 the	 weather	 temperature	 changed	 from	
around	5	°C	to	25	°C.	The	highest	temperatures	were	
registered	in	the	months	of	June	and	July.	The	observa-
Fig. 2 Weather conditions in Miramichi in 2014: a) Temperature and relative humidity of the air and wind speed; b) Precipitation and snow 
in the ground
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Fig. 3 Weather conditions in Plaster Rock in 2014: a) Temperature and relative humidity of the air and wind speed; b) Precipitation and snow 
in the ground
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3.1 Effect of weather conditions on moisture 
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Fig. 4 Effect of weather conditions on moisture content of forest biomass residues during outdoor storage
Fig. 5 Simulation results of harvest and storage operations using IBSAL model; a) Miramichi, b) Plaster Rock
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Fig. 6 Dry matter loss (DML) simulation results during transporta-
tion of biomass bales using IBSAL model
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analysis	 of	 establishing	 protected	 natural	 areas	 in	New	
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